¥05-242430 



1 V-y 



(19)B*B*rsttr (JP) 02) ^ H i|# |^ ^ ^ (A) (ll)#fmKfiRi#^ 

#PrW5 -242430 

(43)£$flB ¥j£5*kl993)9,B21B 

(SOIntCl. 5 S^IJaB^ JtP3&S#*|- FI ^«g^®K 

Gl IB 5/31 F 7247-5D 



if^WgC 3 (£ 5 JO 



(2i)mii#^ 


*fS¥4-42518 




000156950 










C22)tBffiH 


¥fiK4¥Cl992)2^28B 










(72)SgHJ« 


*§* S5ti ' : - 








msm*3immm2TB m i ^gtsa* 











(54) IftWV&W ] SEMffiM^ rmm^m. 



(57) Ml 

' hdsl raws 3 zmmmmm 4 




¥05-242430 



2 <-y 



i«ie&iRy:s*3-f wr zwmmfs.^ v h ©§s 
jt*^»c*vvT, (a) Tumm^mmmmm-cm^/v 

^>^-r^Ig<t, (b) ±13 (a) WM<DKW^-yt 
hSrffll^T^-T^XSt, (c) JifB (a) (b) f2*©R3te 

j&jifc-r 3 ^ t^t&t-r-sstBtms^-;/ 

H ©93i£#J£. 

it& i ea±©#& 3 -i )v* (a) *g#3 ;koip$ 
ffl&mm \zwf&i*ntdmfr^'i )i><dkw*#- >©i?tSB 
cDs§£<fcDj?<, fto,-o* K#s«ifi«M©sw*3-r;p 

[It*^3] lf#JS2fSm©^^£J:9JP<m£n 
[0 0 0 1] 

[*jgj2©fi|ffl#!SF] K©§3B 
[0 0 0 2] 

tstv/£±&mm 9 m&^)Vrt?->m* 
m&^-vv 7 i:iF&R&±ffimM 3,9 mizizmmmm 

^bXl^S. 

[0 0 0 3] tzts. 8 ft, y^. 10 «, 
?BSit©fcjse>©3 < Hi bi&x& -s. :. : 

[0 0 0 4] #*<D*K««^V'H©;i6ip6rfe'*, 04 
(a) ~(h) ' *##fc'C-T»Wra: £©J:5&iiBiS&m 
F©iSit7jJ£<hbX«:, S« 1 cd^S 2 XtcTSC 

3 *wmstz&, mmmmttT'Tmmm 3 

*iII4*f^t5(a) '. *©JiteaWfc3-f;ioly* 
ffl©##TJfcgl Z*te&\,Td&., *M*3-f;P7©RC 
/^->12S7*> U^X H^t|)^-5 (b) . -5-co 

X«#3^7£ji>TM©l8lffiil;:»JG&b(c) . 71/-A& 
tfig#3-f ;M ^^fflO^TifiM 1 3 £Bfc£-r£ (d) 



7 &M&>&tS (e) . f<Oi7D>h*f^. Ayi'^ 

ic^^y^ss^^fiE-rsa) . ±»m®9^a(g) 

[0 0 0 5] 

©?f£!SSft±©g#£^££?"£fcS?K J*#3-f;Mi£ 
&£itK>b. ?5>3S#3^;Wg^ffi©ffiM£fT5!&g# 

^g^«x«g>&tfi§^ x/iy * y >y« co«^ft 

® rK ;u*j£DtllK tc*rr <5 i # i cDBf x& 5. 

•tf3it> % 0 5 , 0 6 ©## 3 -T ;W©ffia&&*-iie#©8?r 

H0{c^-r<j;3{c, m&^-i jvm&ms (a) 

(b) lCt^-r-5£rt<Ta #><5Tb 
n<^7£ii^#l 4XS46i2 s tr»^ 0 5(c) ~(e) 
iz^f J; 5 ##n-f ;p 7 . 7 fflizmmtmtt i 4 © 
^V^PSSl 1^4l/TLS5. I6la) *^ 

S6 (b) \zm^~rz>zt<'&{t=i'{)i'fflffi*> t Pdi *e.p 

b ^vt^<7i-3fci©-g- ; fc. 06(c) ~(e) ^T«fc3 

^n^;na*«i»H5iR«i 4-ca«?>iitJ®S{Ct3 
HT^n-Ol^ , 7ratc*iffi|*fe»«i 4©^^^PSP 
^©<fc-5lCS^S(63Jt©g*© 
it* tea < Ufc»3 , n-f )VWM& .v 
«e>. #^3-r;wjfE©^a-f;wp^PB»w^-r5Jt&iK± 

t-r-si:, wRjaa^v k©^ ftwzmmm*ft&? 

[0006] 

[^a*»sst-rsfej&©*©] ifEsgis: 

^tifcSrtJi^n-f ;u©— gfSr^y^T^b, x/1 

[ 0 0 0 7 ] IftWEH* «K T&B3ffi£&«*&&#T- 
SI*e>i^A,/5fm. S«l^i®:***^3^)l'©Mfe/Xi5'- 

>tcxy^>^-r^.xgt, (d) ±ibm) mrnoRW* 
&^Be-r-5xst, (a) _kfa«), (o) ia«©Rte/^- 

(1) ^3-fji,©j?$*Mii8»ei»Bic^snfc« 

(2) *vp, K*Sf^$<i;0 i bJ»<Jgfi£Snfc^3'i' 



1#M s P05-242430 



3 a*-/ 



v &&iz£. lommmmMrsm^tsnmt iz& -d 

[0 0 0 8] 

>>^nc t It J: -p TS&i* 
j fr^€f3<;v©gB$Hi; ^© ft £ ©im&T & ^#3 A- 
•■mi«tc**T*tt**i JKTT*^fc«i>, n<&3'f ;ko«» 

$«»#fflSl*4f^ - £ & < » X >y * fc J; -o 

<3>$e»tc, ^9,J:5>»c, ^7*ffl<»7V-- A©— 8&<h 
UT, h4ffl^5fc»;;08 (a) - ~(d) © 

[0 0 0 9] irt. *y*myU—J*<!>'*iJMUi?7> 

* ■=> j s .KT%ft(D&.mz&&mftmmmmz : mmirz> 

[0 0 10] 

GAdtMv ^fm&mmm.^ v f ©iait^s s mm y 
rem*, (a) ~ <f) . 02 m ^u^r^mix^ 
Tz. ...... . .... j, ■ ... _ . 

[001 11 am '-mm 1 ©m 1 ©teip ai^Tfira 
a 3 %&i$.vrc&, m 2 o&wifiiMi 4 tt««« 3 £ 

«#&^±g&®£¥ifi&5-r£ (0 1 (a) ) . £©%..T 
SIH8W3 .*>' e. ©m 2 ©*«*t^l#4 ©||tS D NBlfe* 

« 2 ©|i^|iii'4 ±id>i^^vi>x i> si£j&fr d; 
£ (0i(w ) ©ctSKSSfrr^,, iTsbn?— ^§sf£ 

-f ^->5'J>^»CtCj;oT^2©il^?eaS4<£rS 
^s#x^>^lt^ 01 (0^©<i:3 ic. igfl^-f 

.-^«/t^-^^2 ©*«^*»ji:4 \zwm-&. 
3^)i^ste/^->^ffl©-^:^ 5 m&a 

•5. ^©&, *^Si/-^ 2 <z>jfenifi*j*J-.k~:ft 

m&vyu— a 6 5riai (d) ©.t^KiSfrr-s. 
mm* v *%fty}Cuw( ^m^Wf^m^ (0 1 

(eK ) 6 £t&£-d-<5. 7 U~A(i^i^ 

7 Iz-ACTCScAc^'fiW' v+ffl "Kfcft' 13 £t) 5 
>if^tc\iirk *)1?X #TB^r*r (01 (f ) 
) . ^©^xA^^fi6)iiT?«a«l^**r<&^a-f;i.^ 



(02(a) ) . ^7a^>ftf7 p v 
zfm*7^-rt-x.v^>!fTZ> (02 (b): ) . 7u>b 

±«t«hb«3. 4©^^<^^T?© : rn^<T 

>y^>^u (02(c) ) , a^MafrimiMi o&m 
m-z> z\ ttmimm^v H^Msns (0 2 (d) 
). . 

[0 0 12] •. 

IH('#TS^3-i';i,j?©lt*UJKJi{c^oTfe, 3>f 
[0 0 13] ^©^^^^^^©^©^^ffiih-r 

[01] *'»W'©^WSIlW'4«BBgAy H© 
Sft 3 -f T S-T ©KigX@ 0 

[0 2 ] *^^©SI^JSIftWr-g.^em'\^ H© 
#ft:3-r;^^T^^^xAya-lrx^TST?©S 
iSX©0 ...,„.. 

[0 3 J ^ilBSA y H ©^fiEt^f ffi0. : ; . , 

[04] ^m^mm-r^mmm^y Kbteftxs 
0 

[05] 7H0*#3-f ; W^iff <ftofc 

^<D^3-f;P©iffi^fflfcii^Xg©«t^:0 
[0 6 ] Wmm$S,^y H©*#3-f jhwiha*^-* < 

0 fc^WiSftn-f JW©i^«fflfe^lS©lS^0 

[0 7 ] *3f.wv>Yfm *mmtz>nmm.%^v k©« 

■ft: 3 -f >Wg^'X8 ©«t>-%0 
[0 8 ] *%W<Dttm£®,W?2>mWif&ii^v K©M5 
zi$)VWJ8.iM ©M^0 ; : .'g . V: ;. 

Wk-V&W] ■'■ ■■■■.'■:••,.>■■■ 

1 ^JK^.'n^ HS« 

2 mi ©*ei»s 

3.' .TOMS 

4 ^2©^I6&S 

5 i&mim;m\zzi^)l5Lfr/i*->&mTfrib<Dy£i? 
7 S#:3-f;i, 

9 ±&mm 

I 0 3-r jv^mmvm 

I I ^3-r;i/ratc^ufco^p 



*3f§S¥05-242430 



1 2 ri^f )l>* y4ffl©7l^-A 

t m&d* )vmm 

ran 




4 <-y 



Ta ^3-r;WKJP (it<A»^) 

Tb m^-i )vmm (m^m-et) 

Pa ^#:n-r^r^PB tfrt&sm&Y 

[0 2] 





im4i 





THIS PAGE BLANK (uspto) 



Searching PAJ 



1/1 s<—is 



PATENT ABSTRACTS OF JAPAN 



(1 1 )PubIication number : 05-242430 
(43)Date of publication of application : 21.09.1993 



(51)InLCI. 




G11B 5/31 




(21)Application number : 


04-042518 


(71)Applicant ' 


NEG KANSAI LTD 


(22)Date of filing : 


28.02.1992 


(72)Inventor : 


HASHIMOTO TADASHI 



(54) MANUFACTURE OF THIN FILM MAGNETIC HEAD 

(57)Abstract 

PURPOSE: To eliminate generation of a void by facilitating 
embedding of a thick film of coil with an inorganic insulating material, 
etc., in a manufacturing method of a thin film magnetic head. 
CONSTITUTION: After a lower part magnetic pole 3 is embedded 
with an inorganic Insulation layer 4, an inversion pattern of a 
conductive coil is applied on the inorganic insulation layer 4 and also 
a frame 6 for plating for forming the conductive coil is formed using 
a negative type resist and the thickness of the conductive coil 7 is 
formed larger than the depth of a recessed part of the coil inversion 
pattern of the inorganic insulates layer. Thus even if a coil shape of 
the thin film magnetic head has a narrower interval and a thicker 
film thickness, embedding of the insulation material between the 
coils is enabled and reproducing sensitivity of the thin film magnetic 
head is enhanced. 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAxeayOGDA405242430... 2006/03/22 




S^p^E BLANK (usFrpy 




JP,05-242430,A [CLAIMS] 



1/1 ^—v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[ClairrKs)] 

[Claim 1] In the manufacture approach of the thin film magnetic head of having a coil the inorganic insulating layer 
inserted into the up magnetic pole and lower magnetic pole on a substrate, and a conductor — (a) the inorganic this 
insulating material after embedding a lower magnetic pole with an inorganic insulating material — a conductor — 
with the process etched into the reverse pattern of a coil (b) Above (a) The process which the same pattern as the 
reverse pattern of a publication is made in agreement with this pattern, and forms it using negative resist, (c) a 
reverse pattern given in the above (a) and (b) — a frame — carrying out — a conductor — the manufacture 
approach of the thin film magnetic head characterized by having the process which forms a coil with plating. 
[Claim 2] the manufacture approach of the thin film magnetic head according to claim 1 — setting — a conductor - 

- the conductor of the thickness of a coil — the ratio to coil to coil distance — one or more conductors — a coil - 

- (a) Thicker than the depth of the slot of the reverse pattern of a coil a conductor — the conductor formed in this 
inorganic insulating layer in the thickness of a coil — (b) the conductor of this inorganic insulating layer — the 
conductor formed more thickly than the slot of the reverse pattern of a coil — the conductor of the thickness of 
the part which projected rather than the slot of a coil — the manufacture approach of the thin film magnetic head 
characterized by plating and forming the ratio to coil to coil distance or less in one. 

[Claim 3] the conductor formed more thickly than the slot depth according to claim 2 — the manufacture approach 
of the thin film magnetic head characterized by embedding the part which projected rather than the slot of a coil 
with an inorganic insulating material by the spatter. 



[Translation done.] 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may hot reflect the original precisely: 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[oooi] • • ' ■•■ 

[Industrial Application] This invention relates to the manufacture approach of the thin film magnetic head. 

[0002] v * * 

[Description of the Prior Art] The sectional view of the thin film magnetic head" is shown in drawing 3 : the 

conductor with which this kind of thin film magnetic head forms a spiraHike pattern oh the lower magnetic pole 3 by 

which it was formed on a substrate I and the 1st insulating layer 2 — it consists of a coil 7 and an up magnetic pole 

9 arranged so that it may interlink with it a conductor — between coil patterns and a conductor — the inorganic * • 

insulating layer 4 forms between a coil 7, the lower part and the up magnetic pole 3, and 9 — having — a cbnductbr 

— the up lower magnetic poles 3 and 9 interlinked with a coil 7 and them are insulated electrical and it is 

supporting mechanically. ■ - ; - • 

[0003] In addition, 8 is a magnetic gap and 10 is an end-winding child leader for the signal current. 

[0004] About the manufacture approach of the conventional thin film magnetic head; it is drawing 4 (a). - (h) It 

explains by making it reference. It is (a) which embeds the Idwer magnetic pole 3 With an inorganic insulating 

material, and forms an insulating layer 4 as the manufacture approach of siich the thin film magnetic head after; 

forming the lower magnetic pole 3 on the insulating layer 2 of a substrate 1 . . moreover — a conductoi the : 

conductor for coil plating "— ^ the conductor after forming the substrate layer 13 — • (b) which forms the reverse^ 
pattern 12 of a coil 7 by a photoresist etc. . then, electrolytic plating — a reverse pattern 12 — a' frame earning 
out — a conductor — the thickness of a request of a coil 7 — forming — (c) a frame and a conductor — this 
conductor for coil plating — (d) which removes the substrate layer 1 3 : ne*t, art inorganic insulating material — - 
sputtering membrane formation : — carrying out — a conductor — (e) embedding a coil 7 . (f) which carries out taper 
etching of a front gap and the back gap section after that, and forms the gap layer 8 in the front gap section . Itis 
(g) after up magnetic pole 9 formation, (h) in which the thin film magnetic head is formed by etching the ^magnetic" 
pole of the width of recording track by up lower magnetic pole package (not shown), and forming the end— winding " 
child leader 10 . 

[0005] - ; - ^ ' . " /; v 

[PrdDlem(s) to be Solved by the Invention] in order [ however, ] to attain the demand of the imp rove m in; 
playback sensibility of the magnetic head ^ a conductor — * the increase of the number of coiling 'carry ing* but.— 
and a conductor — reduction of coil resistance — it is necessary to darry but — a conductor — a coil formation 
pitch — narrowing — a conductor — thickening coil thickness has been called for however, a conductor — the 
greatest conductor which a cavity does hot geherate in order to use film ^ slilchras sputterihg, ^ 

when embedding a coil 7 with ah inorganic insulating material and in which embedding is possible — coil thickness 
and the minimum 5 coil formation spacing — a conductor — - it is a time of the ratio to" coil formation s^ 
thickness- being about 1 to 1 namely, the conductor of drawing 5 and drawing 6 — it is shown in sectional Views; 
such as an embedding process of a coil — as — a conductor — coil thickness -^ drawing 5 (a) from — drawing 5 
(b) it illustrates — as — • Ta from — Tb if it becomes thick — ^ a conductor — the case where a coil 7 is embedded 1 
with an insulating material 14 — drawing 5 (c) - (e) it is shown — as — a conductor — a coil 7 and the caveroous 1 
section 11 which does not have the inorganic insulating material 14 among seven will occur, moreover, drawing 6 (a) 
from — drawing 6 (b) it illustrates — as — a conductor — '• coil to coil distance — Pa from — Pb the case where ^ 
becomes narrow — drawing 6 (c) - (e) it is shown — as — a conductor ^- the process which embeds be^eeh coills 
with the inorganic insulating material 1 4 — setting — a conductor — a coil 7 and the cavernous section 11 ' which ' 
does not have the inorganic insulating material 1 4 among seven will" arise. ^ 

demand of the improvement in playback' 'sensibility • ***** a.'cdil' formation pitch' — narrowing — a c^nduc\6r ' 
the conductor of coil thickness — if the ratio to coil to coil distance is made or more into one, the cavernous ! 
section will exist in the interior of the component of the thin film magnetic head, and a mechanical strength will be 
weak and will become scarce at the dependability as the magnetic head. 
[0006] 

[Means for Solving the Problem] in order to solve the above-mentioned technical problem in this invention a 

conductor — Mizouchi beforehand formed into the inorganic insulating layer of the spatter etc. at once in the coil; 
without embedding with an inorganic insulating material — a conductor — some coils are formed by plating and the 
means which is lower than the coil height with actual coil height which should be embedded with an inorganic 
insulating material, and ends by the spatter is used. 
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[0007] concrete — (b) the inorganic this insulating material after embedding a lower magnetic pole with an inorganic 
insulating material — a conductor — with the process etched into the reverse pattern of a coil (b) The above- 
mentioned (b) The process which forms the reverse pattern which uses negative resist for the reverse pattern of a> 
publication in piles, (Ha) The above-mentioned (b) and (b) the reverse pattern of a publication a frame — 
carrying out — plating — a conductor — a coil (1 ) Thicker than the depth of the slot of the reverse pattern of a 
coil a conductor — the conductor formed in this inorganic insulating layer in the thickness of a coil — (2) and the 
conductor formed more thickly than this slot depth — the conductor of the thickness of the part which projected 
rather than the slot of a coil — with the process which forms the ratio to coil to coil distance or less in one (d) the 
conductor formed more thickly than this slot depth — according to the process which embeds the part which 
projected rather than the slot of a coil with an inorganic insulating material by the spatter, formation of the cavity of 
the inorganic insulating material between coils is prevented, and the manufacture approach of the thin film magnetic 
head of having an inorganic insulating layer without a cavity is offered. 
[0008] 

[Function] By adopting the above-mentioned solution means, height B of the coil which should be embedded by 
carrying out the spatter of the inorganic insulating material as shown in ** drawing 7 is lower than height T of a 
actual coil, and ends. 

** the conductor with which, as for the part of the coil which should be embedded by carrying out the spatter of the 
inorganic insulating material again, that height adjoins — since the ratio to coil to coil distance is one or less, it 
becomes possible to embed the part of this coil by the spatter, without producing the cavity of an inorganic 
insulating material. r 

** in order to use negative resist as a part of frame for plating still as mentioned above — drawing 8 (a) - (d) a--.,, 
conductor — it is shown in the conceptual diagram of a coil formation process — as — a conductor — the cross ; 
section of a coil serves as a slack type, therefore, a spatter — a conductor — it becomes still easier to embed a. 

Coil. • - , .,. - t, • . . .1:'. ,■ ; ■. j,' 

[0009] The exposure section by the diffusion of light which carries out ON light from the mask for exposure depends 
on the property [ that the part using the negative resist of the frame for plating becomes back taper-like here ] of 
the negative resist dissolved at the time of development. 

[0010] . \_ ./. . . ...... -;.<■:■•••■ 

[Example] About the example which applied the manufacture approach of the thin film magnetic head of this 
invention, it is drawing 1 (a), - (f) Drawing 2 (a) - (d) It uses arid explains. 

[001 1] First, after forming the tower magnetic pole 3 on the 1st insulating layer 2 of a substrate 1, the lower : 
magnetic pole 3 is embedded by the 2nd inorganic insulating layer 4, and the flat rack of the up si<Je is carried out 
( drawing 1 (a)), this time — thickness D of the 2nd inorganic insulating layer 4 from the lower magnetic pole 3 — a 
target — a conductor — it is set as the sum of the thickness which can take an insulation of a coil 7. next, the 
inorganic 2nd insulating-layer 4 top — a positive resist 5 — • applying — a conductor — - a coil reverse pattern — 
exposure — developing negatives — a mask pattern — (— it manufactures like drawing 1 Xb)). resemble ion milling 
after a mask pattern fabrication — the 2nd inorganic insulating layer 4 — a part for the target depth — etching — 
drawing 1 (C) like — a conductor — a coil reverse pattern is formed in the 2nd inorganic insulating layer 4. a 
conductor — the conductor after removing the mask 5 for coil reverse-pattern formation — the substrate film 13 
for coil plating is formed for coil formation, then, negative resist — an inorganic 2nd insulating-layer top — applying 
— a conductor — the frame pattern for coil plating — exposure — developing negatives a frame 6 — drawing 1 
(d) It manufactures like. Next, electrolytic plating is performed, Cu coil is formed in predetermined thickness 
( drawing 1 (e)), and a frame 6 is removed after that The substrate film 13 fpr coil, plating which suited under the 
frame after frame clearance is removed by RIMINGU or chemical etching ( drawing 1;(f)). after that spatter v 
membrane formation — an inorganic insulating material — a conductor — it embeds^ between coils and flattening of 
the up side is carried out by a bias spatter etc.( drawing 2 (a)). Taper etching of a front gap and the, back gap , 
section is carried out after that ( drawing 2 (b)). The gap layer 8 is formed in the, front gap section, after forming the 
up magnetic pole 9, in order to lose the gap by the gap section of the up lower magnetic poles 3 and 4, the magnetic 
pole of the width of recording track is etched by up lower magnetic pole package ( drawing 2 (c)), and the thin film 
magnetic head is formed by forming the end-winding child leader 10 ( drawing 2 (d)). 
[0012] 

[Effect of the Invention] this invention — the conductor of the thin film magnetic head — thickening thickness of a 
coil — moreover, a conductor — the conductor which adjoins by making coil to coil distance small — the conductor 
to coil to coil distance — the coil embedding by the inorganic insulating material becomes possibje, without 
producing the cavernous section between coils, even if the ratio, of coil thickness becomes one or more. 
[0013] thus, the thing for which generating of the cavity between coils is prevented — a mechanical strength — 
enough - — coming out — and a conductor — there are many numbers of turns of a coil and the manufacture of the 
thin film magnetic head in which an electric resistance value has low high record capacity of them is attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the conductor of the thin film magnetic head explaining the example of this invention — production 
process drawing to the completion of coil formation 

[Drawing 2] the conductor of the thin film magnetic head explaining the example of this invention — production 
process drawing from after the completion of coil formation to wafer process completion 
[Drawing 3] The completion sectional view of the thin film magnetic head 

[Drawing 4] Production process drawing of the thin film magnetic head explaining the conventional example 
[Drawing 5] the conductor of the thin film magnetic head — a conductor when coil thickness becomes thick — the 
conceptual diagram of the insulating material embedding process of a coil 

[Drawing 6] the conductor of the thin film magnetic head : — a conductor when coil to coil distance becomes small - 
- the conceptual diagram of the insulating material embedding process of a coil 

[Drawing 7] the conductor of the thin film magnetic head explaining an operation of this invention — the conceptual 
diagram of a coil formation process 

[Drawing 8] the conductor of the thin film magnetic head explaining an operation of this invention — the conceptual 
diagram of a coil formation process 
[Description of Notations] 

1 Thin Film Magnetic-Head Substrate 

2 1 st Insulating Layer 

3 Lower Magnetic Pole 

4 2nd Inorganic Insulating Layer 

5 Positive-Resist Mask Material for Giving Coil Reverse Pattern to Inorganic Insulating Layer 

6 Frame made from Negative Resist for Coil Plating 

7 Conductor — Coil 

8 Gap 

9 Up Magnetic Pole 

10 End-Winding Child Leader 

1 1 Conductor — between Coils — ******5Mc****** 

1 2 Frame for Coil Plating 

13 Substrate Rim for Coil Plating 

1 4 Inorganic Insulating Material 
T a conductor — coil thickness 

Ta a conductor — coil thickness (when thin) 
Tb a conductor — coil thickness (when thick) 
Pa a conductor — coil to coil distance (when small) 
Pb a conductor — coil to coil distance (when large) 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 

2. **** shows the word which can not be translated 
3-In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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